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H[WUDFWIHDWXUHVRIZDWHUOHDNDJHIURP*35LPDJHV7HPSRUDOHYROXWLRQRIZDWHUOHDNDJHLVDILUVWIHDWXUHHYDOXDWHG
LQ WKLV ZRUN 7KH PDLQ LGHD LV WR SURGXFH UHOLDEOH NQRZOHGJH DQG UREXVW GDWD WKDW SURPRWH WKH SKHQRPHQRQ
FRPSUHKHQVLRQWKXVIDYRULQJWKHSUHGLFWLRQDQGRUGHWHFWLRQRIZDWHUOHDNDJHLQWKHV\VWHP7KHDLPLVWRLQFUHDVH
WKHPRGHOV¶DSSUR[LPDWLRQDELOLWLHVVRDVWRLPSURYHRSHUDWLRQDODQGPDLQWHQDQFHDFWLYLWLHVDQGIDYRULQJGHFLVLRQ
PDNLQJRQ:66VPDQDJHPHQW7KLVLVSRVVLEOHEHFDXVH*35LQWHUSUHWDWLRQVHQDEOHWRREWDLQVXUIDFHVDQGYROXPHV
WKDWFDQEHHDVLO\LGHQWLILHGIURPGDWDDQDO\VLVE\QRQKLJKO\TXDOLILHGSHUVRQQHOZKLOHXVLQJQRQGHVWUXFWLYHPHWKRGV
,Q WKLVSDSHUZDWHU OHDNSURSDJDWLRQ WKURXJKVRLO IURPD39&SLSH LVDGGUHVVHG7KLV LVSHUIRUPHGXVLQJ*35
LPDJHV REWDLQHG XQGHU FRQWUROOHG ODERUDWRU\ FRQGLWLRQV 7KH LQVWDOOHG SODVWLF SLSH ZDV VHOHFWHG FRQVLGHULQJ WKH
GLIILFXOW\IRULGHQWLILFDWLRQRIWKLVPDWHULDOWKURXJKWKHXVHRIQRQGHVWUXFWLYHPHWKRGV>@DQGWKHGHFUHDVLQJYLVLELOLW\
RIWKHVXUURXQGLQJREMHFWVFDXVHGE\SODVWLFPDWHULDOV>@
.QRZOHGJH REWDLQHG ZLWK WKH PHWKRGRORJ\ GHVFULEHG LQ WKLV SDSHU PD\ SURYLGH EDVLF NQRZKRZ WR RWKHU
HQJLQHHULQJILHOGVUHJDUGLQJVXFKDVSHFWVDVIOXLGGLVSHUVLRQWKURXJKVXEVRLOLQIUDVWUXFWXUHULVNVDVVRFLDWHGWRZDWHU
OHDNVZHWEXOEGLVWULEXWLRQIRULUULJDWHGDUHDVDPRQJRWKHUV,QWKLVVHQVHRWKHULQWHUHVWLQJZRUNVVKRZVXSSRUWWR
WKLVOLQHRIUHVHDUFKIRUH[DPSOHZLWKWKHQRQGHVWUXFWLYHPHWKRGVIRUSOXPHGLVSHUVLRQRIFRQWDPLQDQWV>@LQWKH
FDVHRIJHRSK\VLFDOPHWKRGVIRUGHOLQHDWLQJSOXPHVFDXVHGE\RLOFRQWDPLQDWLRQWKURXJKVRLODQGJURXQGZDWHU$OVR
LQ>@WKHSROOXWLRQSOXPHVHYDOXDWLRQLQDQXUEDQHQYLURQPHQWLVDGGUHVVHG
7KHSDSHU LVRUJDQL]HGDV IROORZV ,Q WKH ILUVW VHFWLRQZHKDYHJLYHQDEULHI LQWURGXFWLRQ7KHVHFRQGVHFWLRQ
SUHVHQWVWKHFKDUDFWHULVWLFVRIWKHWHVWVSHUIRUPHG7KHWKLUGVHFWLRQDGGUHVVHV*35LQWHUSUHWDWLRQVDQGFODVVLILFDWLRQV
RIWKHWHVWVSHUIRUPHG7KHIRXUWKVHFWLRQFRPSLOHVWKHDQDO\VLVRIUHVXOWV)LQDOO\DVHFWLRQRIFRQFOXVLRQVFORVHVWKH
GRFXPHQW
0DWHULDOVDQG0HWKRGV
7KLVVHFWLRQSUHVHQWVWKHOD\RXWRIWKHODERUDWRU\WHVWV)RUWKHVHWRIWHVWVSHUIRUPHGDSLSHFRPPRQO\XVHGLQ
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F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HWZRSRLQWVIRUZDWHULQSXW
DQGRXWSXWZLWKFRQQHFWLRQVDWWKHHQGV$ZRRGHQWDQNPHDVXULQJPîPîPZDVXVHG$IWHUWKHSLSH
ZDVSRVLWLRQHGLWVVXSSRUWVZHUHUHPRYHGDQGLWZDVWKHQFRYHUHGZLWKGU\VRLO7KHVXUIDFHRIWKHWDQNZDVFRYHUHG
ZLWKDSRO\SURS\OHQHSODWH(OHYHQSDWKVSDUDOOHOWRWKHܺD[LVDQGDQRWKHUHOHYHQSDWKVSDUDOOHOWRWKHܻD[LVZHUH
PDUNHGRQWKLVSODWH7KHVHSDWKVZHUHVSDFHGPDSDUWWKXVIRUPLQJWKHVDPSOLQJJULG7KUHHRXWRIWKHVH
SDWKVZHUHFKRVHQSDUDOOHO WRWKHSLSHDQGLQWUDQVYHUVDOGLUHFWLRQ:HWHUPWKLVOD\RXWFRQWUROVHW&67KH
SDUDOOHOSURILOHVDUHPPORQJDQGZHUHSODFHGIURPSRVLWLRQWRSRVLWLRQIRUWKH&6V$&RQWURO
6HWVOLFH$IURPWRIRUWKH&6V%&RQWURO6HWVOLFH%DQGIURPWRIRUWKH
&6V&&RQWURO6HWVOLFH&7KHWUDQVYHUVDOSURILOHZDVPHDVXUHGEHWZHHQSRVLWLRQDQGJLYLQJ
WKH&6V'&RQWURO6HWVOLFH'7KHVHOHFWLRQRIWKHVHSURILOHVZDVGHFLGHGDLPLQJDWFURVVLQJWKHSLSHLQORQJLWXGLQDO
&6V&DQGWUDQVYHUVDO&6V'GLUHFWLRQVERWKSURILOHVLQWHUVHFWLQJD]LPXWKDOO\DERYHWKHOHDNSRLQW7KHRWKHUWZR
SURILOHVZHUHSODFHGVWUDWHJLFDOO\FORVHWRWKHSLSHDQGLQWHQGHGWRNHHSWUDFHRIWKHOHDN2QWRHDFKOLQHRIWKLVPHVK
WKH*35DQWHQQDZDVVOLSSHG
7KH*35HTXLSPHQWXVHGLQHDFKVXUYH\FRUUHVSRQGVWRDFRPPHUFLDOPRQRVWDWLFDQWHQQDZLWKDFHQWUDOIUHTXHQF\
RI*+]7KHSDUDPHWHUVRIWKHHTXLSPHQWFRUUHVSRQGWRWUDFHVVVDPSOHVWUDFHDQGQVVDPSOHV
7KHWRWDOGXUDWLRQRIWKHWHVWVFRUUHVSRQGLQJWRDWLPHRIPLQXWHVLVGLYLGHGLQWRSKDVHVVHH7DEOH,Q
3KDVHWKHLQLWLDOFRQGLWLRQFRUUHVSRQGLQJWRWLPH]HURWKHWHVWLVSHUIRUPHGXQGHUWKHHVWDEOLVKHGFRQILJXUDWLRQ
ZLWKQRZDWHULQWKHV\VWHP3KDVHFRUUHVSRQGVWRWKHILOOLQJRIWKHSLSH7LPHVDQGFRUUHVSRQGWRDYROXPHRI
ZDWHUOHVVWKDQWKDWUHTXLUHGWRILOOWKHSLSH3KDVHLQWXUQFRUUHVSRQGVWRWKHZDWHUDGGHGWRWKHV\VWHPRQFHWKH
SLSHKDVEHHQILOOHG7KHWHPSRUDOGLVWULEXWLRQRIWKHWHVWVSHUIRUPHGDQGWKHFRUUHVSRQGLQJSKDVHDUHVKRZQLQIXOO
LQ7DEOH

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7DEOH7LPHPHDVXUHPHQWFRQILJXUDWLRQIRUWKH*35WHVWV
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KKPPVV 3KDVH
W  3KDVH
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 3KDVH
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 3KDVH
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 3KDVH
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 3KDVH
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 3KDVH
W 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 3KDVH
W  3KDVH

,QWHUSUHWDWLRQDQGFODVVLILFDWLRQRIWKH*35SURILOHV
7KLVVHFWLRQSUHVHQWVWKHSURSRVHGSURFHVVWRH[WUDFWWKHFRQWRXUVIRUWKH*35LPDJHV7KLVSURFHVVFRQVLVWVRIWKH
IROORZLQJVWHSVDFRQWUDVWE LGHQWLILFDWLRQRIUDQJHVZKHUH WKHREMHFWVRI LQWHUHVWDUHSODFHGFGHPDUFDWLRQRI
ERXQGDULHV DQG GPDQXDO FODVVLILFDWLRQ RI WKH ERXQGDULHV 7KLV SURFHVV EDVHG RQ D SURFHVV GHVFULEHG LQ >@ LV
GHVFULEHGEHORZ
,QWKLVGRFXPHQWDFRQWUDVWZLWKDUHIHUHQFHLPDJHIRUHDFK*35SURILOHREWDLQHGLVFRQVLGHUHG7KLVLVGRQHLQ
RUGHUIRUWKHREMHFWVRILQWHUHVWWREHFOHDUO\YLVLEOH7KHPDLQLQSXWRIWKLVZRUNLVWKHUDZGDWDREWDLQHGIURPWKH
*35YLVXDOL]HG DV UDGDUJUDPV7KH UHFHLYHG VLJQDOV DUH VWRUHG LQ DPDWUL[ܯܴUDZ UDGDUJUDPPDWUL[ZKLFK LV
FRPSRVHGRIPYHFWRUVENN «QWUDFHVZKLFKUHSUHVHQWVWKHFKDQJHLQGHSWKRIWKHHOHFWURPDJQHWLFSURSHUWLHV
RI WKHJURXQG:HZLOO UHSUHVHQW WKLVPDWUL[E\FROXPQV05  >EE«EQEQ@7KH OHQJWKPRI YHFWRUEN
FRUUHVSRQGVWRWKHYROXPHRIGDWDUHFRUGHGLQHDFKWUDFNZKLFKGHSHQGVRQWKHFKDUDFWHULVWLFVRIWKHVLJQDORIWKH
HTXLSPHQWXVHG7KHFRQWUDVWPDWUL[IRUHDFKSURILOHLVJLYHQE\0&VW DEV>05VW@±>05V@VFRUUHVSRQGVWRWKH
SURILOHWRFRQWUDVWLWVGRPDLQEHLQJ^$%&'`DQGݐLVWKHPHDVXUHPHQWWLPHݐ ൌ ͳǡǥ ǡͻVHH7DEOH7LPH
]HURFRUUHVSRQGVWRWKHPDWULFHVREWDLQHGWKURXJKWKHIRXUSURILOHVIRUWKHFRQGLWLRQRIDEVHQFHRIZDWHULQWKHV\VWHP
3KDVH7KHLPDJHVREWDLQHGZLWKWKHVHPDWULFHVDUHDQDO\]HGLQGHWDLOLQRUGHUWRILQGZD\VWRSURYLGHLQIRUPDWLRQ
RIWKHEXULHGSLSHDQGLWVERXQGDU\FRQGLWLRQV
$IWHUVHYHUDOLWHUDWLRQVWKHEHVWGLVSOD\IRUWKHOHDNDJHZDVIRXQGLQDUDQJHRI>@IRUVOLFHV$>@
IRUVOLFHV%>@IRUVOLFHV&DQG>@IRUFURVVVHFWLRQVVOLFHV':LWKLQWKHVHUDQJHVZHSURFHHGHG
WRGHILQHWKHUHVXOWLQJVKDSHVLQWKHLPDJHV,WVKRXOGEHQRWHGWKDWWKHIRUPVREWDLQHGIRUHDFKLPDJHZLWKDQDUHDRI
OHVV WKDQSL[HOVZHUHHOLPLQDWHG7KLVZDVGRQH LQRUGHU WRIDFLOLWDWH WKH VXEVHTXHQWFODVVLILFDWLRQSURFHVVDQG
LPSURYH WKHYLVXDOL]DWLRQRI WKH OHDN LQ WKH LPDJHV7KHSURFHVVRIPDQXDOFODVVLILFDWLRQZDVPDGHEDVHGRQ WKH
REVHUYDWLRQRIDOOLPDJHV$IWHUREVHUYLQJDOOWKHSLFWXUHVLWZDVGHFLGHGWKDWWKHHDVLHVWZD\WRXQGHUVWDQGWKHLPDJHV
ZDVE\JURXSLQJWKHFRQWRXUVREWDLQHGLQWRJURXSVIRUSURILOHV$%DQG&)RUVHFWLRQ'LQWXUQDQHZJURXSZDV
WDNHQLQWRDFFRXQW7KHJURXSVREWDLQHGZHUHDVVLJQHGDFRORUVFDOHZKRVHGRPDLQLV^
JUD\

EURZQ

F\DQ

UHG
`
)RUWKHDGGLWLRQDOSURILOHREWDLQHGLQJURXS'WKHH[WUDFRORUZLOOEH
EOXH
7KHFULWHULDIRUFODVVLI\LQJWKHDUHDVZHUH
x µJUD\¶ILUVWDUHDLQGHSWKZLWKQRUHOHYDQWYDULDWLRQLQWKHLPDJHV
x µEURZQ¶DUHDDIWHUµJUD\¶LQGHSWKFRQVLGHUDEO\YDU\LQJGXULQJWKHODVWVWDJHVIRUDOOWKHSURILOHVGHOLPLWLQJIURP
DERYHWKHµF\DQ¶DUHD
x µF\DQ¶DUHDFRUUHVSRQGLQJWRWKHOHDNHGZDWHU
x µUHG¶DUHDWKDWZUDSVWKHORZHUSDUWRIWKHµF\DQ¶DUHD
x µEOXH¶WKLVDUHDRQO\FOHDUO\LGHQWLILHGIRUSURILOHV'FRUUHVSRQGVWRWKHZDWHUZLWKLQWKHSLSH
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$OWKRXJKWKLVSURFHVVLVFDUULHGRXWPDQXDOO\LQWKLVZRUNWKHJRDOLVWRFDUU\LWRXWDXWRPDWLFDOO\7KLVPDQXDO
SURFHVV PD\ VHUYH LQ IXWXUH UHVHDUFK WR FRUURERUDWH WKH UHVXOWV REWDLQHG E\ DXWRPDWLF H[WUDFWLRQ WHFKQLTXHV $Q
H[DPSOHRIWKHDSSOLHGSURFHVVLVVKRZQLQ)LJ7KHDLPLVWRLPSURYHWKHYLVXDOL]DWLRQLQVXEVHTXHQWH[WUDFWLRQ
DQGFODVVLILFDWLRQRIFRQWRXUV


)LJD5DZVOLFH05VWPDWUL[EZKLWHVOLFH05VFFRQWUDVWPDWUL[0&VWGVHOHFWLRQRIFRORUUDQJHIRUWKHFRQWUDVWPDWUL[H
FRQWRXUVIRUWKHFRORUUDQJHPDWUL[DQGIPDQXDOFODVVLILFDWLRQRIWKHFRQWRXUV
$QDOLVLVRIUHVXOWV
7KHUHVXOWVREWDLQHGE\DSSO\LQJWKHDERYHGHVFULEHGSURFHVVRILQWHUSUHWDWLRQDQGFODVVLILFDWLRQDUHVKRZQLQ)LJ
VHFWLRQV$WR&
,Q)LJ3KDVHWLPHVWDQGWDUHREVHUYHGDEDQGFDUHQRWVLJQLILFDQWO\GLIIHUHQW7KLVLVFRQVLVWHQWZLWK
WKHDSSURDFKRIWKHWHVWFRQVLGHULQJWKDWWKLVLVWKHILOOLQJSKDVH7KHRQO\GLIIHUHQFHEHWZHHQWKHPOLHVLQWKHGHSWK
GLVSODFHPHQWRIWKH
EURZQ
DUHD7KLVLVWKHUHVXOWRIWKHLQWURGXFWLRQRIZDWHULQWKHSLSHOLQH3KDVHIRUSDUWVDDQG
EVKRZVFRUUHVSRQGHQFHWRWKHIRUPREWDLQHGIRUWKHOHDNHGZDWHU
&\DQ
DUHDVDUHODUJHUFRPSDULQJHDFKWLPHLQ
DWKDQLQELHWKH\DUHJUHDWHUWKHIXUWKHUDZD\IURPWKHOHDNSRLQW,Q3KDVHIRUSDUWFWKH
F\DQ
DUHDLVREVHUYHG
RQO\IURPWWRW6LQFHSURILOH&FRUUHVSRQGVWRDORQJLWXGLQDOVHFWLRQRIWKHSLSHWKLVSDUWFRUUHVSRQGVWRWKHOHDNHG
ZDWHUWKDWKDVULVHQE\FDSLOODULW\
7KHUHVXOWVRIDSSOLFDWLRQRIWKHSURFHVVRILQWHUSUHWDWLRQDQGFODVVLILFDWLRQIRUWKH'SURILOHVDUHVKRZQLQ)LJ
,Q)LJ3KDVHWKHLQFUHPHQWDODUHDFODVVLILHGDV
EOXH
LVREVHUYHGFRUUHVSRQGLQJWRWKHZDWHULQVLGHWKHSLSH
2QH FDQ DOVR REVHUYH WKDW LQ WKH ODWHU WLPHV WKH DUHD FODVVHG DV 
F\DQ
 EHJLQV WR GHYHORS 7KLV DUHD UHGXFHV WKH
YLVXDOL]DWLRQRI WKHZDWHUFRQWDLQHG LQ WKH LQWHULRURI WKHSLSH7KLVSKHQRPHQRQKDVDOUHDG\EHHQ LGHQWLILHG LQ D
SUHYLRXVZRUN>@DQGFRUUHVSRQGVWRWKHYLVLELOLW\UHGXFWLRQRISODVWLFSLSHVRQ*35LPDJHVGXHWRWKHVXUURXQGLQJ
PHGLXPZLWK JUHDWHU UHIOHFWLRQ WKDQ WKH SODVWLF SLSH+RZHYHU )LJ  FRUURERUDWHV WKH SUHYLRXV FODVVLILFDWLRQ RI
SURILOHV$%DQG&
7KHYDULDWLRQRIWKHIRUPVLQWKHYDULRXVLPDJHVHQDEOHVWRGHWHUPLQHWKDWLWLVSRVVLEOHWRREWDLQWRVRPHH[WHQW
WKHSDWKRIWKHZDWHUDVLWOHDNVIURPWKHSLSH:KLOHWKHUHVXOWVDUHQRWDFFXUDWHDQGKDYHVRPHGHIRUPDWLRQLWLVDOVR
WUXHWKDWWKH\FDQEHFDOLEUDWHGWRHVWDEOLVKDPRGHORIZDWHUOHDNHGIRUHDFKW\SHRIEUHDNDJHDQGUHODWHWKHOHDNZLWK
WKHSUHVVXUHDQGIORZYDOXHVLQWKHV\VWHP6LPLODUO\DPRUHFRPSOHWHVWXG\ZLWKGLIIHUHQWVRLOW\SHVFRXOGVHUYHWR
LGHQWLI\WKHW\SHRISURSDJDWLRQDQGWRPRGHOWKHSOXPHGLVSHUVLRQ
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
)LJDF,QWHUSUHWDWLRQDQGFODVVLILFDWLRQIRUWKHVOLFHV$WRVOLFHV&

)LJ,QWHUSUHWDWLRQDQGFODVVLILFDWLRQIRUWKHVOLFHV'
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7RIDFLOLWDWHWKHYLVXDOL]DWLRQDQGXQGHUVWDQGLQJRIWKHUHVXOWVDIXVLRQRIWKHGLIIHUHQWFODVVLILFDWLRQVREWDLQHGZDV
SHUIRUPHG)XVLRQRIWKHVKDSHVREWDLQHGIURP*35LPDJHVDIWHUWKHPDQXDOLQWHUSUHWDWLRQLVSHUIRUPHGE\XVLQJ'
PRGHOV)LJ7KLVIXVLRQZDVSHUIRUPHGE\SRVLWLRQLQJWKHSRLQWVDWWKHLUUHVSHFWLYHVSDWLDOFRRUGLQDWHVDQGWKHQ
SORWWLQJ WKH HQG SRLQWV RI HDFK JURXS7KHVH H[WUHPH SRLQWV ZHUH FRQQHFWHG E\ D'HODXQD\ WULDQJXODWLRQZKLFK
DOORZHGYLVXDOL]DWLRQE\ZD\RIVXUIDFHV


)LJ/HDN'HYROXWLRQDE3KDVHݐͳDQGݐʹUHVSHFWLYHO\FL3KDVHWWLOOW
7KHEOXHDUHDLQ)LJVKRZVWKHZDWHUSOXPZLWKLQWKHWDQNYROXPHXVHGVKRZLQJWKHGLIIHUHQFHEHWZHHQ3KDVH
)LJDDQGEDQG3KDVH)LJFWRLWULDOV7KHYDULDWLRQRIWKHYROXPHVRIWKHDUHDRILQWHUHVWHQDEOHVWR
GHWHUPLQHWKHYROXPHDIIHFWHGE\WKHVLPXODWHGZDWHUOHDN,QWKLVZD\WKHEDVLVIRUJHQHUDWLQJWKHRUHWLFDOGLVSHUVLRQ
PRGHOVXQGHUPRUHUHDOLVWLFFRQGLWLRQVFDQEHFUHDWHG6LPLODUO\WKHREWDLQHG'ILJXUHVDOORZWRQRQKLJKO\TXDOLILHG
SHUVRQQHOWRKDQGOHQRQGHVWUXFWLYHWHFKQLTXHVWREHWWHUXQGHUVWDQGWKHSKHQRPHQDRIOHDNDJHDQGVFDWWHULQJRIZDWHU
LQWKHVRLO
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&RQFOXVLRQV
8VLQJWKHPHDVXUHPHQWVLQWHUSUHWDWLRQVDQGIXVLRQRILQWHUSUHWDWLRQVRILPDJHVRI*35GHVFULEHGLQWKLVZRUNZH
FDQFRQFOXGH WKDW LW LV IHDVLEOHQRWRQO\ WRGHWHFWXVLQJQRQGHVWUXFWLYHPHWKRGVLQ WKLVFDVH*35ZDWHU LQ WKH
VXEVRLO EXW WR UHFRQVWUXFW WKH YDULRXV VWDJHV RI WKH OHDN DQG WR UHSUHVHQW KRZZDWHU GLVVLSDWHV WKURXJK WKH VRLO
6LPLODUO\ WKLVZRUNTXDQWLILHV WKHYROXPHRIZHW VRLODQG WKHFKDQJHRI WKHYROXPHLQ WLPH7KLVSURGXFHVPRUH
DSSUR[LPDWHPRGHOVLQWHUPVRIJHQHUDWLRQDQGRUGHWHFWLRQRIOHDNDJH
,QDGGLWLRQWKLVZRUNVKRZVWKHIHDVLELOLW\RIPRQLWRULQJDQRPDOLHVRYHUWLPHWKURXJKWKHXVHRIQRQGHVWUXFWLYH
PHWKRGV1RWDEO\ HYHQXVLQJYHU\FORVHPHDVXUHPHQWV DV WKHSDUDOOHOSURILOHVXVHG LQ WKLVGRFXPHQW VLJQLILFDQW
GLIIHUHQFHVEHWZHHQWKHSURILOHVPD\EHIRXQG7KLVPRWLYDWHVWRFRQGXFWIXUWKHUVWXGLHVXVLQJIRUH[DPSOHGDWD
PLQLQJPHWKRGRORJLHVWKDWDOORZWKHGHWHFWLRQDQGORFDWLRQRIWKHVHDQRPDOLHVDXWRPDWLFDOO\)XUWKHUPRUHWKLVVWXG\
VKRZVWKDWLWLVSRVVLEOHWRREWDLQIRUPVEH\RQGWKHFODVVLFDOK\SHUERODHZKLFKPD\UHSUHVHQWEXULHGREMHFWV7KLV
ZLOO XQGRXEWHGO\ IDFLOLWDWH WKH LQWHUSUHWDWLRQ RI WKHVH LPDJHV E\ QRQKLJKO\ TXDOLILHG SHUVRQQHO ZKHQ XVLQJ
VRSKLVWLFDWHGWRROVDQGWHFKQLTXHVVXFKDV*356XFKLVWKHFDVHRIZDWHUVXSSO\V\VWHPV
$FNQRZOHGJHPHQWV
3DUWRI WKLVZRUNKDVEHHQGHYHORSHGXQGHU WKH VXSSRUW RI DQ)3, )RUPDFLyQGH3HUVRQDO ,QYHVWLJDGRU839
8QLYHUVLWDW 3ROLWqFQLFD GH 9DOqQFLD VFKRODUVKLS JUDQWHG WR WKH ILUVW DXWKRU E\ WKH 3URJUDPD GH $\XGDV GH
,QYHVWLJDFLyQ\'HVDUUROOR3$,'RIWKH8QLYHUVLWDW3ROLWqFQLFDGH9DOqQFLD
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